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Introduction
In the process of determinin g th e molec ular weight distribution of SRM 1475 [1] 1 it was necessary to calibrate a gel pe rmeation chromatograph [2] with linear polyethylene. Frac tions of linear polye thyl e ne were used for this purpose. The fraction s we re s ub se· quently used to es tablish relations between limitin g viscosity number (intrinsic viscosity) and molec ular wei ght [3] . The requisite fractions were pre pa red by a column extraction [4] technique, usin g a solvent system whic h has bee n desc ribed in con s iderab le detail by Chiang [5] and others. .
Experimental Proce dure
The fractionation apparatus was constructed as depicted in fi gure 1. The column tempera ture is main· tained by surrounding it with a narrow, deep oil bath, 20 X 20 X 90 cm. The stirrer and heater are placed inside a long tube to promote efficient thermal ex· change between the top and bottom of the tank.
Th e solve nt inlet to the column is a s mall concentri c tube reaching to the bottom of the pac ked column . Th e e fflux collects above the column packing and is period· ically drawn off thro ugh a slightly larger tube concen· tric with the inlet t~be . The liquid is force d out by nitrogen pressure . Th e 8 cm diameter column is packed 1 fi gures in brac kets indi cat e th e lite rature references at the e nd of this paper.
I.
g. with
In op eration, the column was heated to 127°C, the polymer in xylene was allowed to flow in , and the column was allowed to cool slowly overnight. All of the polyethylene except a small amount of low molecular we ight was thereby precipitated in the column. The cooling rate at 90°C was about 0.2 °C/min. The cooled (50°C) xylene was displaced by a poor solvent, 2-butoxyethanol, while the precipitated polyethylene was retained in the column. The column was reheated to 127°C , causing the polyethylene to melt and swell with the poor solvent. The column was then extracted with mixtures of xylene and 2-butoxyethanol whi ch we re successively better solvents. The solutions of extracted polyethylene were siphoned into flask s containin g cold ethanol. The polye thylene was filtered out, washed with ethanol , air dried , and th e n dried in vac uum ilt SO °C.
All solvents contained 0.1 percent lonol (2,6-ditert.-butyl-4-methylphenol) as an antioxidant. They were preheated under nitrogen to over 130°C before being admitted to the column. This served to degas the solvent, preventing the formation of bubbles in the column. Typical input con centration was 1 percent :.! Ce rtain c omm e rc ial e quipm e nt , in s trum e nt s, o r mat e rial s are id e ntifi e d in Ihi s pap e r in ord er 10 adequat ely s pecify th e e xpe ri,!l c nlal procedure. In no case does such id e ntifi cation impl y recomme ndation or endorse me nt by th e Nati o na l Bureau of S tand a rd s, nor does it impl y th at th e mat e ri a l or e quipm e nt id e ntifi ed is necessaril y th e bes t a vai lable fo r the pu rpose, polymer in xylene. Extracting mixtures were 15-55 percent xylene. Recovery was ordinarily 97-98 percent, but no great effort was made to obtain absolutely quantitative recovery of material.
Samples PE 7 to PE 180 were prepared by fractionating SRM 1475. Yield was three to six grams of each sample. Samples PE 200 to PE 600 were prepared from Phillips Marlex 6002. These fractions contained two to four grams each.
Light-scattering [6] , osmometry [7] , and gel permeation chromatography [2] studies were carried out with these samples. The final results are tabulated in paper X of this series [2] .
